A Study of the Behavior of Negro and White Preschool Children in Social Groups With Variations in the Object Environment. by Preston, Joanne Cave
Louisiana State University
LSU Digital Commons
LSU Historical Dissertations and Theses Graduate School
1971
A Study of the Behavior of Negro and White
Preschool Children in Social Groups With
Variations in the Object Environment.
Joanne Cave Preston
Louisiana State University and Agricultural & Mechanical College
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_disstheses
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Historical Dissertations and Theses by an authorized administrator of LSU Digital Commons. For more information, please contact
gradetd@lsu.edu.
Recommended Citation
Preston, Joanne Cave, "A Study of the Behavior of Negro and White Preschool Children in Social Groups With Variations in the
Object Environment." (1971). LSU Historical Dissertations and Theses. 2082.
https://digitalcommons.lsu.edu/gradschool_disstheses/2082
72-3518
PRESTON, Joanne Cave, 1946-
A STUDY OF THE BEHAVIOR OF NEGRO AND WHITE 
PRESCHOOL CHILDREN IN SOCIAL GROUPS WITH 
VARIATIONS IN THE OBJECT ENVIRONMENT.
The Louisiana State University and Agricultural 
and Mechanical College, Ph.D., 1971 
Psychology, experimental
University Microfilms, A XEROX Company, Ann Arbor, Michigan
A STUDY OF THE BEHAVIOR OF NEGRO AND WHITE 
PRESCHOOL CHILDREN IN SOCIAL GROUPS WITH 
VARIATIONS IN THE OBJECT ENVIRONMENT
A Thesis
Submitted to the Graduate Faculty of the 
Louisiana State University and 
Agricultural and Mechanical College 
in partial fulfillment of the 
requirements for the degree of 
Doctor of Philosophy
in
The Department of Psychology
by
Joanne Cave Preston 
B.A.* Florida Southern College* 1 9 68  
M.A.* Louisiana State University* 1970 
August* 1971
EXAMINATION AND THESIS REPORT
Candidate: Joanne Cave Preston
Major Field: Psychology
Title of Thesis: A study of the behavior of Negro and White preschool 
children in social groups with variations in the 
ob j e c t env ironment.
Approved:
Major Professor a x p .  Chairman





Some Pages  h a v e  i n d i s t i n c t  
p r i n t .  F i l med  a s  r e c e i v e d .
UNIVERSITY MICROFILMS
ACKNOWLEDGMENTS
The author is extremely grateful to Dr. Nathan 
W. Gottfried, Committee Chairman, and Dr. Bill Seay for 
their help in the formulation of this study, assistance 
in executing the design and data collection, and advice 
in the preparation of this manuscript. The author would 
also like to thank Dr. Perry Prestholdt, Dr. Robert Coon 
and Dr. A. Grant Young for their services as members of 
the commi1 1ee.
The writer would like to take the opportunity to 
express appreciation to Mrs. Bettina Barnes and Mr. David 
G. Preston who were also observers in this study. With­
out their continued effort, this research would not have 
been completed.
At this time the author would also like to express 
appreciation to her husband who aided the writer with 
guidance, encouragement, moral support and understanding 




TITLE P A G E .........................................  i
ACKNOWLEDGEMENTS................................... ii
LIST OP T A B L E S .....................................  iv
LIST OF FIGURES.....................................  V
ABSTRACT  ...................................  vi




REFERENCES  ................    36
APPENDICES.........................................  38
V I T A ................................................  62
LIST OF TABLES
Table Page
1. Behavior Categories ..........................  10
2. Summary Table for A N O V A ......................  13
3. Sex differences within behavior categories for
Negro and white children.................  16
4. Sequence differences for selected behavior
categories..............    lo
5. Sex differences for selected non-analyzed
behavior categories. .....................  27
6 . Sex differences within race for selected non­
analyzed behavior categories...... ........ 27
LIST OF FIGURES
Figure Page
1. Sex differences in hit with an object in
both 5 2 5 and 2 52 toy sequences.............  15
2. Race differences in hit with an obj’ect
in both 525 and 25 2 toy sequences...........  1°
3 . Sequence differences in hit another child.,
touch another child;, and stand or erect 
posture.......................................  19
Sex differences in the use of words for
Negro and white children.................... 20
5 . Sequence differences in approaching another
c h i l d .......................................  20
6 . Sequence differences in touching another
child for males and females.................  22
7 . Sequence differences for smile and manipulate
self, . .   23
8 . Sequence differences for manipulate animal,
throw animal, and transport animal . . . .  25
ABSTRACT
This study investigated the effects of object 
density on object-directed and social behavior. S_s 
were 48 middle class five-year-olds, equally divided as 
to sex and race (white and Negro). Three-child groups,, 
homogeneous as to race and sexj were observed during 3 
1 5-minute sessions differing in the number of toys present* 
in either a sequence of 5 to 2 to 5 or 2 to 5 to 2 toys.
It was found first that there was an inverse relation­
ship between the number of objects and social behavior. 
Second., the sequence presentation of toy scarcity and 
abundance affected the children's play behavior by set­
ting up expectations for future sessions. Third, peer 
interaction seemed affected by the environment but the 
resulting behavior appeared to be dependent on previous 
socialization. Increased social behavior in 2 toy con­
ditions reflected a general tendency for the children 
to utilize whatever was available in attempt to main­
tain overall play activity at a consistent level.
INTRODUCTION
Most immature mammals, including primates, spend a 
great deal of their time in play. Considering the im­
portance of play to young animals, relatively little 
evidence has been collected concerning the quantitative 
aspects and functional significance of play behavior. 
Harlow and Harlow (1 9 6 2 ) studied the importance of peer 
group experience in rhesus monkeys and found that It at 
least partially compensated for the effects of not 
having mother-infant interaction. As adults, the peer 
isolate monkeys showed an inability for adequate sexual 
and social behaviors. It appears that in monkeys., 
adult social behavior is largely and usually developed 
through peer group experience. Isolation experiments 
as done with monkeys are not possible using humans, how­
ever peer group behavior can be objectively studied in 
children, and inferences regarding the human sociali­
zation process can be made.
The social and nonsocial environment seems to affect 
peer interaction; but depending upon learned socialization 
patterns, the resulting behavior may be quite different. 
The literature includes several instances where both sex- 
role and subcultural socialization patterns have influ­
enced children's behavior. Sex differences in social 
behavior of preschool children have been observed fre­
quently. In some studies preschool boys were described 
as being more aggressive, extroverted and social while
preschool girls were considered to be more withdrawing and 
introverted (Gottfried, 1970; Hattwick, 1937; Lippitt, 
1941; Stevenson & Stevenson, i9 6 0). On the other hand, 
Challman (1932) and Green (1933) while recording the 
social behavior of three-to five-year-old children con­
cluded that girls participated in more social inter­
action than did boys. Charlesworth and Hartup (1 9 6 7) 
tried to resolve this contradiction by suggesting that 
when preschool girls were placed in group settings, 
they were less socially active. The generally accepted 
pattern, that boys are more aggressive than girls, has 
also been attacked, McKee and Leader (1955) paired 
112 three- and four-year-olds in an experimental play 
situation and found that middle class three-year-old 
girls were more competitive and aggressive than the 
three-year-old boys. Mallick and McCandless (1 9 6 7) 
also discovered that girls were as aggressive as boys 
if they were assured no one would find out about it.
These conflicting results probably stem from learned 
sex-role socialization patterns. Girls are taught to 
be quiet and "lady-like" while boys, on the other hand, 
are encouraged to be aggressive and dominent. However, 
if little girls realize that no one is concerned about 
the way they behave or if they have not fully learned 
some female socialization patterns, girls appear to be 
as competitive, aggressive, and social as boys.
In addition to sex-role socialization differences, 
There may also be some subcultural socialization
differences in the way children react to their social 
environment. Lehman and Witty (1927, 1929) compared 
two groups of Negro and two groups of white 8 1/2- to 15 
1/2-year-old children using a self-report method. The 
children checked the activities on a prepared list that 
they played during the previous week and whether they 
played alone or in a group. In the 1929 research,
Lehman and Witty concluded that since the Negro child­
ren were consistently higher on their social partici­
pation index, Negro children were more social in play 
than white children. In another study (Proshansky and 
Newton, 1 9 6 7), Negro male and female high school stu­
dents reported a greater similarity of interests than 
white male and female students. The Negro girls chose 
more masculine activities than the white girls. This 
lessening of sex differences appears to be a result of 
socialization practices. In the working class Negro 
family the man of the household is not as respected 
as In the white family and the woman appears to keep 
the family together (Proshansky and Newton, 1 9 6 7). 
Therefore, girl children are encouraged to be more in­
dependent, while boy children seem to lack a respected 
male model to copy. This may be an explanation for the 
traditional role reversal in the lower working class 
Negro.
The nonsocial environment, which for a young child 
is largely made up of play objects, also seems to be 
affected by subcultural and sex-role socialization
differences. Lehman and Witty (1927) found Negro 8 1/2- 
to 15 1/2-year-old children as interested in toys as 
white children. Negro children played school more fre­
quently than white children of all ages (Lehman and 
Witty, 1 9 2 7). In a free play situation, Laurence and 
Sutton-Smith (1 9 6 8 ) studied a five- to six-year-old 
population of middle class white children and Headstart 
Negro children. The Negro children gave more responses 
for own-sex toys than did the white population. Since 
there appears to be a clear distinction between the sex- 
roles in the Negro population, with males being less 
respected and females being the center of the family, 
the children may find it easier to learn sex-appropri­
ate toys and sex-appropriate responses. This could be 
interpreted again as another instance of socialization 
influencing behavior.
The availability and attractiveness of objects 
appears to have an effect on whether the children pay 
more attention to the social or nonsocial aspects of 
their environment. For example, there was a greater 
number of provoked and unprovoked attacks toward other 
children in a day care center which had fewer toys as 
opposed to a nursery which had a lot of toys (Body, 1955). 
Another study (Johnson, 1935) reported that on an ex­
tensively equipped playground, elementary school child­
ren showed greater object play and less social play 
while children on a lesser equipped playground played 
more socially, with more "undesirable behavior", and 
less with the objects. These studies indicate that
fewer objects appear to increase children's social 
interaction.
Not only the availability of objects but attrac­
tiveness of the objects seems to influence the children's 
reaction to a situation. Barker, Dembo, and Lewin (19^1) 
allowed preschool children to play in a "pleasant" room 
full of toys. Shortly, the children were removed to 
another room with less attractive toys. The first room 
was separated only by chicken wire fencing so the 
attractive toys were still visible. The children re­
acted in two main ways in this unobtainable toy situation. 
The first involved playing with the available toys 
while remaining aware of the other toys and directing 
behavior toward them. In the other case, the child­
ren appeared not to be aware of the "pleasant" room and 
played appropriately with the available toys. Goldberg 
and Lewis (1 9 6 9) found sex-role socialization differ­
ences in 1 3-month-old children's reaction to the non­
social environment. Girls were more vocal and used 
"fine-muscle" toys while boys were more active and banged 
the toys. When a barrier was dropped separating the 
children from the toys, girls spent more time crying 
and motioning for help, while boys tried more actively 
to get around the barrier. In a more recent study 
Preston (1970) observed the reaction of three-child 
groups to a variation in the nonsocial object environ­
ment. The population in this study was composed of 
three- and five-year-old lower socioeconomic rural
Negro children. The groups generally participated in 
more social behavior when there was a lack of toys, 
and also played with previously non-preferred toys 
during deprivation. In this population girls were more 
object oriented and seemed to be more affected by not 
having toys available, while in contrast, boys had a 
continued high level of interest in both the social 
and nonsocial environment across the experimental 
periods. Therefore these studies suggest that one 
part of the nonsocial environment (toys) appears to 
influence the children's behavior.
The present study was an extension of Preston's 
(1970) study to a population of both Negro and white 
middle class children in order to investigate three 
main objectives. One objective was to see whether the 
inverse relationship between the number of objects and 
the amount of social behavior would also be found in a 
middle class population. Second, the sequence of toy 
scarcity and abundance was varied to study whether the 
order of toy presentation might differentially affect 
the peer interaction. Third, the study explored 
whether sex-role or subcultural socialization patterns 
were associated with differences in the general peer 
interaction or differences in the way the children re­
acted to the changes in the nonsocial environment.
METHOD
Subjects. 48 five-year-old children (ages ranging
from 4.5 to 5-5) served as Ss. Half of the children at­
tended a day nursery at the First Presbyterian Church, 
Scotlandville, Louisiana. Although specific socioeconomic 
data were not obtained for any individual child, this nursery 
largely served urban Negro families of middle class socio­
economic status. From this population, 12 girls and 12 
boys were observed. The other 24 S_s attended the University 
Presbyterian nursery, Baton Rouge, Louisiana. From this 
middle class urban population, 12 white boys and 12 white 
girls were chosen. The selection of S_s in both groups 
was made primarily on the basis of the teacher's report of 
those children on the class list who regularly attended 
school.
Research setting. The research was conducted in an 
otherwise unused room at each nursery. A ten-foot-square 
playroom was constructed in a corner by using two four-foot- 
high removable partitions placed perpendicular to two walls.
Apparatus. The objects which the children found in­
side the playroom were an inflatable rubber ball (0) about 
one foot in diameter, two dozen wooden alphebet blocks (B), 
a small truck (T) with a detachable trailer, a stuffed doll- 
like terry-cloth rabbit (A), and a larger truck (R) on which 
a child could sit and propel himself with his feet. No 
additional toys were placed in the playroom by the E, al­
though occasionally a child introduced an object from his 
pocket.
Procedure. Each child was placed in one of 16 three- 
child unisexual groups. Once a group had been established, 
the children played together once a day for three sessions. 
No child was used in more than one group. A group was 
assigned to one of the following sequences.
Five-two-five toy sequence (525)- The sequence was 
divided into three 1 5-minute sessions: (a) initial five
toy session -- the children could play with all five toys 
(R,A,B,T,0), (b) deprivation -- only the riding truck (R) 
and the animal (A) were available for three children. These 
toys were chosen on the basis of previous observations 
showing R to be the most favored and A to be the least 
favored, (c) final five toy session —  again all five 
toys were available within the playroom.
Two-flve-two toy sequence (252). The sequence was 
divided into the following 15-minute sessions: (a) initial
two toy session —  only the R and the A were placed inside 
the play area, (b) availability —  all five toys were 
available to the children, (c) final two toy session -- 
the children were again only allowed to play with R and A.
Each group was grought to the playroom by an observer 
who told the children that if they wished they could play 
with the toys. The two Os were seated outside of the 10 
foot square area on high stools in full view of the S_s. A 
total of five individuals, all previously trained and con­
sistent with each other, served as C)s for this study. Two 
Os, each recording the behavior of one child, were present 
during a session. The observations were taken so that no
0 would consistently observe the same child. The behavior 
of only two children of the three was recorded for each 
group. The same two children were observed throughout the 
three experimental sessions.
Observations were made four days a week, generally 
two groups a day. All conditions, except for race, were 
balanced in such a way that there would be less chance that 
time of observation would affect the results. Because of 
difficulty obtaining the white population observations of 
the Negro population were completed before the observations 
of the white population had begun. The three sessions for 
each group were completed within a period of one week.
Data were collected by using a child observation 
system developed by Gottfried (1970). The Interscorer 
reliabilities for the behavior categories were reported 
in a previous study (Gottfried, 1970). The categories 
used in this study are explained in Table 1,
The category symbols were written on three dittoed 
sheets divided into 20 equal sections. The 15-minute 
session was divided into 60 1 5 -second intervals transmitt­
ed to the Os via earphones from a tape-recorded sequence 
of numbers. The basic observational unit was the occur- • 
rence of a behavior fitting one of the category definitions 
during a 15-second interval. The occurrence of a behavior 
was recorded in the appropriate space only once during 
any single interval. The score for a category was the 
number of 1 5-second intervals in which the category was 













Social behaviors-scored in green
Agressive Behaviors
hit with object-scored in red to
differentiate . 80
hit, cuff, push another child . 8l
Other social behaviors
non-word vocalization-scored in red for
clarity .88
word or word approximation .94
body contact, touching another child .84
approach, movement to within one foot or
less of another child .8 1
withdraw, movement to a distance of one
foot or more away from another child .6 9
smile or laugh .8 0
frown or crying .8 0
being within one foot proximity of another
child ____
manipulation of another child ____
embrace another child  a
These categories were recently added to the system 







Nonsocial behaviors-scored in red
Self-oriented behaviors
manipulate self .63
standing or erect posture  b
any mouthing of the child's own body  b
* Object-related behaviors
manipulate block .9 6
manipulate riding truck .8 7
manipulate small truck .97
manipulate ball -97
manipulate stuffed animal .9 8
manipulate non-toy object (wall5 object
from pocket, etc.) .97
''5CV throw animal  b
•/"qV throw ball .9 2
/■gV’ throw block .64
£0 embrace ball .84
/\ transport animal-must involve object and
body movement  b
ySv transport ball-must involve object Sc body
movement .8 3
transport block-must involve object & body
movement . 9 2
\/ sit on riding truck .97
sit on ball .9 8
.b The behavior was recorded too few instances during
reliability sessions to permit a stable estimate 
of category reliability.
scores for each category was 0 - 6 0  for a session.
Statistical analysis. For each S the mean score 
per session for each "behavior category was calculated 
separately for each of the three experimental sessions 
within each sequence. Since the ball, the small truck 
and the blocks were present only in the five toy sessions 
these categories and related behaviors were not formally 
analyzed. For all other categories, the data were analyz 
ed using a four-way repeated measures analysis of vari­
ance (Winer, 1 9 6 2 ) to evaluate the effects of sex, race, 
sequence and ordinal position in sequence. Fost-ANOVA 
Newman-Keuls tests (Winer, 1 9 6 2 ) were used to determine 
the particular pattern of significant differences in the 
analyzed categories. Table 2 shows the general summary 
table used for all analyzed categories. The . 0 5 level 
of significance was used in the above tests.
TABLE 2





S X R 1
S X Seq 1
R X Seq 1
S X R X Seq 1
Ss / S X R X Seq 24
Ordinal position in sequence (OPS) 2
S X OPS ' 2
R X OPS 2
Seq X OPS 2
S X R X OPS 2
S X Seq X OPS 2
R X Seq X OPS 2
S X R X Seq X OPS 2
S s / S X R X Seq X OPS 48
Total 95
RESULTS
Aggressive behaviors. There were two categories which 
could be considered aggressive - hit with an object and hit, 
cuff, or push another child. For the category hit with an 
object boys generally participated more in this behavior 
than girls. For boys, all sessions of 525 and the medial 
five toy period of 252 had significantly more occurrence 
of hitting with objects than both initial and final two 
toy periods of 252 (Fig 1). Within the 525 sequence boys 
showed no significant changes across sessions in their 
high level of hitting with objects while the girls decreased 
in this behavior significantly from deprivation to the final 
five toy session (Fig 1). In the 252 toy sequence boys 
showed a significant increase of hit with objects from 
initial two toy to medial five toy sessions decreasing 
again in the final two toy session (Fig l). Girls in the 
252 sequence seemed to rarely hit with objects and there 
appeared to be no change in this low level across sessions.
For the category hit with an object, there were also 
sex and sequence differences within races. White boys hit 
with objects significantly more than the other groups 
(Table 3). This high occurrence for white boys appeared 
to be the reason why boys in general hit with an object 
more than girls. There was a significant sex difference 
in hitting with objects for white children while Negro boys 
did not differ from either Negro or white girls (Table 3)- 
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Fig. 1 Sex differences in hit with an object 
in both 52 5 and 252 toy sequences.
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TABLE 3
Sex differences within behavior categories for Negro
and white children
WHITE NEGRO WHITE NEGRO
BEHAVIOR MALES MALES GIRLS GIRLS
Hit with an object
•X*
8.45 2.95 2 .2 0 2 .8 7
Oral self 2.95 l.4l .58 1 . 6 6
Throw animal 3.5l 1 .0 0 1.45 1.54
Throw ball** 4.54 CO S! l . 66 1 . 6 6
Touch another child 24.33 28.33
’X'
3 3 .8 3 2 3 .8 7
* P- <.05 
** not analyzed
TABLE 4






Manipulate self 7*04 14.06
*
Oral Self .8 3 2.47
*X*
Erect Posture 20.00 28.43
* -P C  05
17
sessions in either the 525 or the 252 toy sequences (Pig 2 ). 
The Negro children hit with objects significantly more in 
the deprivation session of 525 than in the initial two toy 
or medial five toy sessions of the 252 sequence (Pig 2).
The other aggressive behavior hit., cuff, or bite an­
other child showed a significant difference between the two 
sequences. In 525* the occurrence of hitting another child 
in the initial five toy period was low but in deprivation 
there was a significant increase which in the final five 
toy session decreased to the first session level (Pig 3)* 
While in the sequence 252, the reverse was found. The 
occurrence of hitting another child was high in the initial 
two toy period and when there was five toys available, the 
frequency decreased significantly. In the final two toy 
session this behavior increased to the same level as the 
initial two toy period (Pig 3)*
Other social behaviors. There appeared to be some 
differences among the children on the number of utterances, 
such as non-word vocalizations and the use of words. Boys 
generally made use of non-word vocalizations significantly 
more than the girls. White children generally used words 
more than black children. The sex by race interaction in­
dicated that white boys used words significantly more than 
black boys (Pig 4). The children generally talked signifi­
cantly more often in the 525 sequence than in the 252 seq­
uence .
Although the proximity category did not change signif­
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Fig. 3 Sequence differences in hit another 















Fig. 4 Sex differences in the use 













Fig. 5 Sequence differences 
approaching another child.
behavior was consistently high. Approach and touching 
another child were also considered indices of closeness. 
Approaches were made significantly more often in the 5 25 seq­
uence than in the 252 sequence (Table 4). During the first 
two sessions of 5 2 5 approaches were generally at a high 
level but in the final five toy session this behavior 
decreased significantly (Fig 5 ). In the 252 sequence 
approaches decreased significantly from the initial two 
toy session to availability and returned to the same level 
in the final two toy session (Fig 5). Touching was done 
significantly more by white girls than either the white 
boysj black boys.or black girls (Table 3)* The sequence 
patterns for touching were similar to hitting another child 
(Fig 3). The pattern of significant increase in deprivation 
in the 52 5 sequence and significant decrease in five toy 
availability in the 252 sequence was found in touching for 
boys (Fig 6 ). Girls showed a trend toward this pattern in 
touching but the differences were not significant (Fig 6 ).
Unlike other social behaviors5 smiling was elicited 
significantly more in the 2 52 sequence than in the 5 2 5  
sequence (Table 4). In the 252 sequence there were no 
significant changes in the high rate of smiling across 
sessions^ but in the 525 sequence there was a significant 
decrease between each of the three experimental sessions 
(Fig 7).
Self-oriented activity. The behaviors which were 
considered self-oriented were manipulate self^ oral self 
and erect posture although the latter may sometimes be 
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Fig. 6 Sequence differences in touching 























Fig. 7 Sequence differences for smile 
and manipulate self.
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These self-oriented, behaviors and the social behavior of 
smiling, in general, were observed significantly more in 
the 252 sequence than in the 525 sequence (Table 4). In 
the 252 sequence manipulate self, like smiling, decreased 
significantly from initial two toy period to availability 
and returned to the first level in the final two toy 
session (Pig 7)* While in the 525 sequence self manipu­
lation was significantly lower, but no differences were 
found across experimental sessions (Pig 7)- Boys were 
significantly more involved than girls in oral manipu­
lation. For oral manipulation, there was a definite sex 
difference within white children as with hit with an 
object. White boys had a significantly higher occurrence 
of oral manipulation compared to the white girls while 
the Negro children showed no sex differences in this 
behavior (Table 3)* Standing or erect posture was used 
significantly more by black children than white children.
In the 252 sequence erect posture decreased significantly 
from the initial two to availability and increased again 
in the final two toy session (Pig 3)- Conversely, in the 
5 25 sequence, erect posture increased significantly from 
initial five toy to deprivation and decreased in the final 
five toy session. The sequence pattern for erect posture 
was the same as the aggressive behavior of hit another child 
and the social behavior of touch another child (Fig 3).
Object-oriented activities. All those behaviors 
which involve the use of toys were considered object-orient­




























Pig. 8 Sequence differences for manipulate 
animalj throw animalj and transport animal.
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animal was exhibited significantly more often in two toy 
sessions (Pig 8). Throwing* manipulating and transporting 
the stuffed animal (Fig 8) showed the significant patterned 
increase in the 525 sequence and the significant patterned 
decrease in the 252 sequence as seen in hit another child* 
touch another child and erect posture (Fig 3). White boys 
threw the stuffed animal significantly more than Negro boys 
(Table 3). The riding truck was consistently used in all 
sessions which was indicated by the high means for sit on 
riding truck and manipulate riding truck.
The other toys and toy-related behaviors (0*T*B) 
were not formally analyzed because they were not present 
in all sessions but some of the patterns shown by the means 
clarified the children's behavior. The white children 
especially the boys appeared to throw the ball more showing 
a sex difference as in hit with object and throw animal 
(Table 3) while Negro boys appeared not to differ from girls 
of either race. In the 525 sequence after deprivation* boys 
seemed to throw the ball and the blocks more while the 
girls appeared to decrease In this behavior (Table 5). In 
the availability of 252* the pattern for the boys had a 
high rate of ball and block throwing while the girls again 
did not take part in this activity. Girls* on the other 
hand* showed an increase in 52 5 after deprivation in manip­
ulation of blocks while the boys decreased in this behavior. 
Manipulate blocks appeared very high for girls in availa­
bility in the 252 sequence and the boys ' level was still much
BEHAVIOR
TABLE 5
Sex differences for selected non-analyzed 
behavior categories.


























1 0 . 5 0
1 . 7 5
1 7 . 6 2
24.37
TABLE 6
















lower (Table 5). Boys seemed to manipulate the small 
truck the most (Table 6 ). Black boys spent a lot of time 
manipulating the truck while the other children participated 
in this activity at a lower level (Table 5).
DISCUSSION
Social behaviors. In general an inverse relation­
ship between the number of objects and the amount of social 
behavior as found in Preston (1970) was replicated. Hitting 
another child, touching another child and standing were the 
clearest examples of this inverse relationship. Smiling 
and approaching showed this pattern only in the 252 sequence 
while in the 5 2 5 sequence there was a slow decrease of 
these behaviors across experimental sessions. When the 
children were in the 5 2 5 sequence, they possibly spent the 
first session adapting to the situation by playing with the 
toys and smiling at or approaching each other. In depri­
vation, other social behaviors such as touching, hitting, 
or standing (which often involved chasing) increased. By 
the last five toy session, the children were well adapted 
to the situation and the preceding deprivation possibly 
made the toys more attractive to them. The social behaviors 
of smiling and approaching then declined as expected. When 
the children played in the two toy condition, the increased 
social behavior reflected a general tendency for the children 
to utilize whatever was available in attempt to maintain 
overall play activity at a consistent level. Therefore, 
when object density decreased, the children compensated by 
an increase in social behavior.
The social behaviors showed some influence from sex- 
role socialization. Boys appeared more aggressive than 
girls. They hit with objects while they were in five toy
periods after experiencing deprivation the session before. 
This was probably a result of the extreme competition for 
the riding truck. Deprivation increased the already present 
competition to such an extent that when five toys were 
available, instead of playing with the toys, the boys used 
them as missiles and clubs to gain access to the riding 
truck. This aggressive behavior for either sex was not 
evident in the lower socioeconomic Negro children (Preston, 
1970). In that study there was a very low level of hitting 
behavior in general. Most of the studies of social class 
differences in the punishment of aggression have indicated 
that middle class families tend to suppress aggressiveness 
in their children while lower class families are less con­
cerned with their children's display of aggressive behaviors 
(Aberle and Naegele, 1952; McKee and Leader, 1955)- in this 
instance the reversal of social class in the expression of 
anger may be more related to the overall differences in the 
research settings between the two studies. The lower socio­
economic black children were allowed to play more freely 
within the nursery then the middle class black children who 
were highly disciplined and who spent most of their time 
just sitting in chairs. When the middle class children 
realized that in the playroom there was generally no adult 
interference and they could play as they wished, the child­
ren may not have been so fearful to play aggressively. The 
lower class children might have been extremely conscious 
that white adults were observing their behavior and been 
more fearful of punishment for aggression than their middle
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class counterparts who were more concerned with a free play 
experience than with who was observing them.
The middle-class Negro children appeared to be only 
affected by the number of objects in the 525 sequence. The 
black children hit more with objects in the deprivation 
session. Black children may be more sensitive to going 
from abundance to an environment of deprivation. Even 
though these children were middle class, their parent’s 
standard of living probably was not at the same level as the 
white children’s parents. Therefore, this sequence of avail­
ability to deprivation may have been more frustrating to 
the Negro children, causing them to become more aggressive 
to gain possession of a toy. If this is the case,, this 
supports the frustration-aggression hypothesis of Miller 
(1941). Another interpretation for this behavior may be 
that the children reacted aggressively in the sequence of 
availability to deprivation because they felt that they 
were being punished since Negro mothers may punish their 
children by deprivation more than white mothers (Baughman 
& Dahlstrom, 1 9 6 8). While in the 252 sequence, there was 
an almost non-existent level of hitting with an object in 
the black groups. When the children began with two toys 
it may have set up an expectency that toys had to be shared 
which carried over all sessions.
The sex-role reversal which has been noted in Negro 
males (Proshansky and Newton, 1 9 6 7) seemed to be apparent in 
some of the more aggressive categories. There was a sex 
difference in whites with males hitting with objects, throwing
the ball, and throwing the stuffed animal more than girls, 
while Negro males did not differ in these categories from 
females of either race, Iscoe, Williams & Harvey (1964) 
found that Negro males were more conforming than Negro fe­
males . Other studies have shown black females as being more 
independent and assertive than black males {Proshansky & 
Newton, 1 9 6 7). A tendency for Negro boys to be strictly 
disciplined (Dann, 1971)> and girls to be encouraged to be 
assertive seems to result in diminishing the sex differences 
found for white children.
There did appear to be a sex difference for both races 
in the use of words. White children talked more than black 
children overall. It has been generally shown that white 
children appear to have a better vocabulary than Negro 
children (Kagen & Lewis, 1 9 6 5). The white boys, white 
girls, and Negro girls used words at almost the same level 
but the Negro boys used words significantly less. In a 
lower socioeconomic Negro population, boys used words more 
than girls (Gottfried, 1970) which is a reversal of the 
findings for this middle class Negro population. Baughman 
and Dahlstrom (1 9 6 8) found Negro girls to score consistently 
above Negro boys In abilities tests while there was no con­
sistent pattern for white children. The previously talked 
about socialization patterns for Negro males and females 
probably encourages girls more than boys to develop their 
abilities. In the lower class Negro population the boys 
may have come from fatherless homes causing the boys to 
Identify more with their mothers (Pettigrew, 1964). This
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identification may have helped to increase their vocabulary 
and word use. At this present time no explanation can be 
given for the differences between the boys and the girls.
Nonsocial behaviors. There were more self-directed 
behaviors emitted in the 252 toy sequences than in the 525  
toy sequences. The children had more sessions in the 252 
sequence in which there were fewer toys. During those two 
toy sessions they stood, smiled., manipulated themselves 
and mouthed themselves. They had no other objects available 
so they used themselves as a play object.
The self-directed behavior, manipulate self, showed 
in the 252 sequence the same pattern of high level in the 
two toy sessions, but in the 525 sequences there was a 
general decrease from first to last five toy sessions. The 
first session the children were probably adjusting to the 
strange situation, and they played with something that was 
familiar - themselves. In the last session the children 
were adapted to the situation and toy interest increased 
while self manipulation decreased.
In deprivation sessions they not only used themselves 
as a play object, they were forced to play with a less pre­
ferred toy. In all sessions the riding truck was used and 
competed for while the rabbit was used only when there were 
two toys and then It was used as a missile or club. Again 
the children managed to continue their activity level by 
playing with what was available as shown in the previous 
study (Preston, 1970)-
Finally in those categories whichwere not formally
analyzed the means showed some interesting sex-role sociali­
zation trends. Boys in a five toy session after deprivation 
increased their hall and block throwing behavior while for 
girls these behaviors appear to decrease. Evidently, depri­
vation encourages the boys to be more competitive and aggres­
sive. Girls., on the other hand, appear to miss the objects 
more and in the five toy sessions after deprivation they 
spend their time manipulating the blocks. Black males 
show a high interest in manipulation of the small truck 
while the other children are less interested in this activity. 
The Negro boys, since they may generally fear punishment more 
for aggressive behavior (Baughman & Dahlstrom, 1 9 6 8) may 
have preferred to play with the little truck and share the 
riding truck. This way they could resolve the competing 
aggressive drives and fear of punishment.
This research has indicated that the inverse relation­
ship of social behavior and availability of toys found in 
the lower socioeconomic Negro population (Preston, 1970) 
also can be seen in both Negro and white middle class 
populations. The increased social behavior in two toy 
conditions reflected a general tendency for the children 
to utilize whatever was available in attempt to maintain 
overall play activity at a consistent level. It also showed 
that the sequence presentation of toys may have affected 
the behavior of the children by setting expectations about 
future sessions. Finally there was evidence of sex-role 
and subculture socialization pattern differences in the 
effect of the environment on children's peer interaction.
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These findings indicate the importance of peer interaction 
for learning normal social patterns in humans. Future 
research should possibly study the actual parental behavior 
•with children in order to study more clearly how certain 
socialization patterns influence the children's play behavior.
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APPENDIX I
Sex by Race by Sequence by Ordinal Position 







525 Sequence 252 Sequence
5 2 5 2 5 2
BOYS 4.75 5.0 18.5 5-0 12.75 4.75
GIRLS 3-00 3.25 1.50 2.75 1.00 1.75
BOYS 7.50 5-75 2.25 0.0 .75 1.50
GIRLS 4.25 10.00 .75 1.00 0.0 1.25
HIT ANOTHER CHILD
525 Sequence 252 Sequence
5 2 5 2 5 2 .
BOYS 1.50 3.25 3-75 8.75 3.25 8.50
GIRLS 1.00 9.75 2.00 9.75 4.50 14.50
BOYS 3 . 2 5 2 0 . 0 0 6 . 2 5 3 . 0 0 3 . 2 5 9 .5O
GIRLS 12.0 11.75 3.00 5.50 1.25 3.50
NON-WORD VOCALIZATIONS
525 Sequence 252 Sequence
5 2 5 2 5 2
BOYS 15.50 16.50 12.75 12.00 15.25 19.50
WHITE
GIRLS 12.00 16.00 4.00 19.0 13.50 9.50
BOYS 17.00 16.75 20.25 7.25 14.00 8.25
NEGRO
GIRLS 15.00 6.50 6.50 9.50 4.75 3.50
WORDS
525 Sequence 252 Sequence
5 2 5  2 5  2
BOYS 45.25 40.00 41.50 24.00 31.00 29.75
WHITE
GIRLS 27.00 28.50 35-75 31.00 38.00 33-75
BOYS 24.00 28.50 27.25 15.00 21.25 25.25
NEGRO
















1 5 . 0 0 3 1 - 0 0 1 9 . 0 0
2 8 . 0 0 3 1 - 0 0 24.00






3 4 , 5 0 2 6 . 0 0 2 7 . 2 5




20.25 1 6 . 5 0  22.50
1 3 . 7 5 2 0 . 0 0  1 0 . 0 0
21.75 24.25 19.75
3 2 . 2 5 24.50 9.75
252 Sequence 
2 5 2
17.25 1 2 . 0 0 17.50
3 1 . 2 5 1 2 . 0 0 2 2 . 7 5





















1 5 . 5 0 1 1 . 0 0
1 2 . 25 8 . 2 5






2 9 .00 9-5
2 3 . 0 0 14.50




























0 . 5  1 - 7 5 1 . 0 0
0 , 0  3 . 0 0  1 . 5 0











5.75 4 . 0 0  2 . 5 0
1 . 2 5 0.25 1-25
0 , 0  0 . 5 0  1 . 7 5




















525 Sequence - 252 Sequence
5 2 5 2 5 2
9.50 7.50 3.75 14.50 7.50 20.5
9 . 2 5  1 6 . 2 5 7.75 1 9 . 0 0  5 . 2 5  14.75
4.25 3.25 2.25 14.50 7.25 18.50





























0.75 0 . 5 0  0.50
0 . 5 0 1 . 0 0  0 . 0
0.25 0 .75 0.75




1 1 . 5 0  1 6 . 5 0  1 8 . 0 0






1 .25 0 . 0  0.75
2 . 2 5  1 . 0 0  3 . 5 0




2 0 . 0 0  1 8 . 0 0  2 3 . 0 0
19.75 19.50 15.50
12.25 27.25 20.25














525 Sequence 252 Sequence
5 2 5 2 5 2
4.50 13.25 5.25 6.75 3.25 5.25
5 . 5 0  14.75 3.25 1 0 . 0 0 3.25 1 2 . 5 0
1 . 5 0  4.25 0 . 0  13.50 1-75 1 2 . 0 0




1 . 5 0  8.75 1.25
3.50 6.00 2.50
0.50 0.75 0 . 0




2.25 2 . 5 0  9 • 75
3.25 0.75 3.50
1 1 . 2 5 4 . 5 0  6 . 0 0

















3.75 1.25 2 . 5 0
2 . 0 0  4.75 0 . 2 5
0 . 2 5  3 . 2 5 0 . 0
2 . 0 0  4.25 0 . 5 0
THROW RIDING
5 2 5 Sequence 
5 2 5
0 . 2 5  0 . 0  0 . 5 0





4.50 2 . 2 5  6 .
1 . 2 5  0 . 0  0 ,
0.75 0.75 1




0 . 0  0 . 2 5  8
0 . 5 0  0 . 0  0











525 Sequence 252 Sequence
5 2 5  2 5  2
BOYS 2.25 0.75 2.25 0.75 0.50 0.50
WHITE
GIRLS 0.75 5.00 2.75 5.50 0.25 5-25
BOYS 0.0 0.0 0.0 7-75 1.50 5-75
NEGRO
GIRLS 0.25 7.00 0.75 2.00 0.0 1.75
TRANSPORT RIDING TRUCK
525 Sequence 252 Sequence
5 2 5 2 5 2
BOYS 0.50 0.0 1.25 0.25 0.25 0.50
WHITE
GIRLS 0.50 2.00 0.25 0.50 0.0 0,50
BOYS 0.75 0.25 0.0 0.50 0.0 0.25
NEGRO







SIT ON RIDING TRUCK
5 2 5 Sequence
5 2 5
12.75 13.00 1 7 . 0 0
2 8 . 0 0  25.25 1 8 . 5 0






6 . 0 0  2 6 . 2 5  1 0 . 5 0
14.00 8 . 5 0  5 . 7 5
APPENDIX II 
SUMMARY TABLES FOR ALL CATEGORIES 
ANALYZED BY 









S X R X Seq





Seq X OPS 
S X R X OPS 
S X Seq X OPS 
R X Seq X OPS 
S X R X Seq X OPS





S X R 
S X Seq 
R X Seq 
S X R X Seq 
Ss / S X R X Seq
Ordinal Position 
in Sequence (OPS) 
S X OPS 
R X OPS 
Seq X OPS 
S X R X OPS 
S X Seq X OPS 
R X Seq X OPS 







1 1 9 2 . 6 6 1 9 2 . 6 6
1 2 2 8 . 1 6 2 2 8 . 1 6
1 2 . 6 6 2 . 6 6
1 5 4 . 0 0 54.00
1 1 . 5 0 1 . 5 0
24 1 0 0 5 . 3 3 41.88
2 2 6 . 6 8 13.34
2 65.39 3 2 . 6 9
2 94.02 47.01
2 4.77 2 . 3 8
2 84.39 42.19
2 233-14 116.57
2 3 0 1 . 6 8 150.84






1 3 . 0 1 3.01
1 2 3 . 0 1 2 3 . 0 1
1 .84 .84
1 71.76 71.76
1 . 2 6 .2 6
1 5&5.51 565.51


















































SOURCE df SS MS F
Sex (S) 1 508.76 508.76 5 .60*
Race (R) 1 2 1 9 . 0 1 2 1 9 . 0 1 2.41
Sequence (Seq) 1 8 6 . 2 6 8 6 . 2 6 .95
S X R 1 68.34 68.34 .75
S X Seq 1 82.51 8 2 . 5 1 .91
R X Seq 1 364.26 364.26 4 . 0 1
S X R X Seq 1 6.51 6 . 5 1 . 0 7
Ss/ S X R X Seq 24 2177.75 90.73
Ordinal Position
in Sequence (OPS) 2 1 5 1 . 0 0 75.50 1 . 2 5
S X OPS 2 428 . 58 214.29 3 .53*
R X OPS 2 4o.o8 20.04 . 3 3
Seq X OPS 2 2 0 . 5 8 1 0 . 2 9 . 1 7
S X R X OPS 2 8 5 . 7 5 4 2 . 8 7 . 7 1
S X Seq X OPS 2 5 6 . 3 3 2 8 . 1 6 .46
R X Seq X OPS 2 1 8 3 . 0 8 9 1 .5b 1.51
S X R X Seq X OPS 2 6 8 . 0 8 3 4 . 0 4 .56





Sex (S) 1 1 6 8 . 0 1 1 6 8 . 0 1 .44
Race (R) 1 906.51 906.51 6 .5 6*
Sequence (Seq) 1 1225.51 1 2 2 5 . 5 1 8 .8 7*
S X R 1 742.59 742.59 5.37*
S X Seq 1 2 0 1 . 2 6 2 0 1 . 2 6 .53
R X Seq 1 102.09 1 0 2 . 0 9 . 2 7
S X R X Seq 1 8 7 0 . 0 1 8 7 0 . 0 1 6 .3 0*
Ss / S X R X Seq 24 9 0 8 6 . 0 8 378.58
Ordinal Position
in Sequence (OPS) 2 2 7 6 . 0 6 138.03 1.98
S X OPS 2 4.64 2.32 .03
R X OPS 2 7.89 3.94 . 0 6Seq X OPS 2 115.64 57.82 . 8 3




SOURCE df SS MS P
Sex (S) 1 152.51 1 5 2 . 5 1 1 . 0 7Race (R) 1 2 1 3 . 0 1 2 1 3 . 0 1 1.49Sequence (Seq) 1 326.34 3 2 6 . 3 4 2 . 2 8S X R 1 1 1 6 9 . 0 1 1 1 6 9 . 0 1 8 .18*S X Seq 1 . 2 6 . 2 6 .0 0R X Seq 1 635.51 6 3 5 . 5 1 4.44*S X R X Seq 1 2 7 6 . 7 6 2 7 6 . 7 6 1.94Ss/ S X R X Seq 24 3428.41 1 4 2 . 8 5
Ordinal Position
in Sequence (OPS) 2 3 9 0 . 0 6 1 9 5 . 0 3 2 . 8 2S X OPS 2 115.64 5 7 . 8 2 .84
R X OPS 2 5 6 1 . 8 9 2 8 0 .9^ 4 .0 6*Seq X OPS 2 2466.43 1 2 3 3 . 2 1 1 7 .8 3*
S X R X OPS 2 1 6 . 8 9 8.44 . 1 2
S X Seq X OPS 2 569.77 284.88 4.11*





Sex (S) 1 . 66 . 66 . 0 1
Race (R) 1 2.04 2.04 .04
Sequence (Seq) 1 210.04 210.04 4.53*
S X R 1 1 5 . 0 4 15.04 • 33S X Seq 1 1 2 6 . 0 4 1 2 6 . 0 4 2 . 7 2R X Seq 1 5 0 4 . 1 6 5 0 4 . 1 6 1 0 .8 9*S X R X Seq 1 2 9 4 . 0 0 2 9 4 . 0 0 6.35*Ss / S X R X Seq 24 1 1 1 0 . 5 0 4 6 . 2 7
Ordinal Position






S X R 
S X Seq 
R X Seq 
S X R X Seq 
Ss/ S X R X Seq
Ordinal Position 
in Sequence (OPS)
S X OPS 
R X OPS 
Seq X OPS 
S X R X OPS 
S X Seq X OPS 
R X Seq X OPS 
S X R X Seq X OPS 





S X R 
S X Seq 
R X Seq 
S X R X Seq 
Ss/ S X R X Seq
Ordinal Position 
in Sequence (OPS)
S X OPS 
R X OPS 
Seq X OPS 
S X R X OPS 
S X Seq X OPS 
R X Seq X OPS 
S X R X Seq X OPS 
Ss/ S X R X Seq X OPS
CATEGORY
WITHDRAW
df SS MS P
1 0 . 0 1 0 . 0 1 .0 0
1 2l.og 2 1 . 0 9 . 5 1
1 94.01 9 4 . 0 1 2 . 2 9
1 2 7 . 0 9 2 7 . 0 9 . 66
1 184.26 184.26 4.48*
1 575.26 575.26 13.98*
1 2 1 3 . 0 1 2 1 3 . 0 1 5 .18*
24 9 8 6 . 9 1 41.12
2 390.25 1 9 5 . 1 2 2.04
2 5 7 8 . 0 8 2 8 9 . 0 4 3 . 0 2
2 76.75 38.37 .40
2 3 8 2 . 3 3 1 9 1 . 1 6 2 . 0 0
2 481.00 2 4 0 . 5 0 2 . 5 1
2 57.58 2 8 . 7 9 .30
2 2 2 0 . 5 8 1 1 0 . 2 9 1.15
2 5 1 . 0 8 2 5 . 5 4 . 2 7
48 4590.33 9 5 . 6 3
CATEGORY
SMILE
df SS MS P
1 565.51 565.51 3.51
1 463.76 463.76 2 . 8 9
1 1512.09 1512.09 9.40*
1 11.34 11.34 . 0 7
1 2 7 0 . 0 1 2 7 0 . 0 1 1 . 6 8
1 1 0 2 . 0 9 1 0 2 . 0 9 .64
1 527.34 5 2 7 . 3 4 3 . 2 8
24 3857.58 1 6 0 . 7 3
2 799.75 3 9 9 . 8 7 5.74*
2 241.58 1 2 0 . 7 9 1.74
2 142.33 7 1 . 1 6 1 . 0 2
2 1 1 7 1 . 0 0 5 8 5 . 5 0 8.41*
2 24.25 1 2 . 1 2 .17
2 27.58 13.79 . 2 0
2 45.25 2 2 . 6 2 .33




SOURCE df SS MS F
Sex (S) 1 22.04 22.04 2 . 9 8
Race (R) 1 0 . 0 0 . 0 0 . 0
Sequence (Seq) 1 1.5 1.5 . 2 0S X R 1 4.16 4.16 .56
S X Seq 1 2 . 6 6 2 . 6 6 .36
R X Seq 1 51.04 51.04 6 .91*
S X R X Seq 1 51.04 51.04 6 .91*
Ss/ S X R X Seq 24 177.16 7.38
Ordinal Position
in Sequence (OPS) 2 12.33 6 . 1 6 . 6 1S X OPS 2 1 0 . 5 8 5.29 -53
R X OPS 2 10.75 5.37 • 53
Seq X OPS 2 22.75 11.37 1.13S X R X OPS 2 16.33 8 . 1 6 . 8 1
S X Seq X OPS 2 7.58 3.79 .38R X Seq X OPS 2 1 1 . 0 8 5.54 .55S X R X Seq X OPS 2 2 5 . 0 8 12.54 1.25
Ss/ S X R X Seq X OPS 48 4 8 2 . 8 3 1 0 . 0 5
CATEGORY
PROXIMITY
SOURCE df SS MS P
Sex (S) 1 63.37 63.37Race (R) 1 1 5 5 .04 155.04 1 . 2 8
Sequence (Seq) 1 6 6 . 6 6 6 6 . 6 6 • 55
S X R 1 2 8 7 . 0 4 2 8 7 . 0 4 2.37
S X Seq 1 1 3 0 . 6 6 1 3 0 . 6 6 1 . 0 8
R X Seq 1 37.50 37.50 .31S X R X Seq 1 2 1 6 . 0 0 2 1 6 . 0 0 1.79Ss/ S X R X Seq 24 2 9 0 2 . 6 6 120.94
Ordinal Position
in Sequence (OPS) 2 319.02 159.51 1.37S X OPS 2 3 1 . 6 8 15.84 .14
R X OPS 2 394.27 197.13 1 . 7 0Seq X OPS 2 544.64 2 7 2 . 3 2 2.34
S X R X OPS 2 1 7 . 0 2 8 . 5 1 .07S X Seq X OPS 2 23.39 1 1 . 6 9 . 1 0R X Seq X OPS 2 11.31 5.65 . 0 5S X R X Seq X OPS 2 5 1 . 8 1 25.90 . 2 2






S X R 
S X Seq 
R X Seq 
S X R X Seq 
Ss/ S X R X Seq
Ordinal Position 
in Sequence (OPS) 
S X OPS 
R X OPS 
Seq X OPS 
S X R X OPS 
S X Seq X OPS 
R X Seq X OPS 
S X R X Seq X OPS 




1 1 1 9 . 2 6
1 52.51
1 1 1 8 3 . 0 1
1 1 2 . 7 6
1 68.34
1 142.59
1 2 3 .OI
24 1693.58
2 3 6 0 . 2 7
2 10.64
2 44.64
2 6 7 3 . 8 9
2 27.77
2 43.93
2 1 3 6 . 1 8
2 154.14
48 4 8 0 5 . 1 6
MS P
1 1 9 . 2 6 1 . 6 9
52.51 .74
1 1 8 3 . 0 1 1 6 .70*
1 2 . 7 6 . 1 8
68.34 .97
142.59 2 . 0 2
2 3 . 0 1 .3370.56
180.13 1 . 8 0
5.32 . 0 5
2 2 . 3 2 . 2 2
336.94 3.36*
1 3 . 8 8 .14
21.96 . 2 2
6 8 . 0 9 . 6 8
77.07 • 77







S X R 1
S X Seq 1
R X Seq 1
S X R X Seq 1
Ss/ S X R X Seq 24
Ordinal Position 
in Sequence (OPS) 2
S X OPS 2
R X OPS 2
Seq X OPS 2
S X R X OPS 2
S X Seq X OPS 2
R X Seq X OPS 2
S X R X Seq X OPS 2
Ss/ S X R X Seq X OPS 48
SS MS F
52.51 52.51 . 1 8
1 0 8 6 . 7 6 1086.76 3.72*
1708.59 1708.59 5.85*2.34 2.34 . 0 1
499.59 499.59 1.71536.76 536.76 1.84
894 . 26 894.26 3 . 0 6
7008.91 2 9 2 . 0 3
2 2 6 . 6 8 113.34 .77
332.89 166.44 1.13
23.77 1 1 . 8 8 .0 83595.68 1797.84 12.19*
1 8 9 . 5 6 9 4 . 7 8 .64
339.06 169.53 1.15





SOURCE df SS MS F
Sex (S) 1 27.09 27.09 4.63*Race (R) 1 1 . 2 6 1 . 2 6 . 2 2Sequence (Seq) 1 6 5 . 0 1 6 5 . 0 1 1 1 .11*
S X R 1 41.34 41.34 7 .0 6*S X Seq 1 58.59 58.59 1 0 .0 1*R X Seq 1 15.84 15.84 2.71S X R X Seq 1 1 2 . 7 6 1 2 . 7 6 2 . 1 8
Ss/ S X R X Seq 24 l4o.4l 5.85
Ordinal Position
in Sequence (OPS) 2 2 9 . 3 1 14.65 1.43S X OPS 2 15.43 7.71 .75R X OPS 2 0.77 0 . 3 8 .04Seq X OPS 2 38.52 1 9 . 2 6 1 . 8 8S X R X OPS 2 9 . 8 1 4.90 .48S X Seq X OPS 2 13.56 6 . 7 8 . 66R X Seq X OPS 2 1 1 . 3 1 5.65 .55S X R X Seq X OPS 2 2 3 . 2 7 11.63 1.14Ss/ S X R X Seq X 0PS48 491.33 1 0 . 2 3
CATEGORY 
MANIPULATE RIDING TRUCK
SOURCE df SS MS F
Sex (S) 1 490.51 490.51 2.76Race (R) 1 58.59 58.59 .33Sequence (Seq) 1 8 . 7 6 8 . 7 6 .05S X R 1 709.59 709.59 3.99S X Seq 1 41.34 41.34 .23R X Seq 1 1 6 2 . 7 6 1 6 2 . 7 6 .92S X R X Seq 1 68.34 68.34 • 39Ss/ S X R X Seq 24 4259.41 177.47
Ordinal Position








S X R 
S X Seq 
R X Seq 
S X R X Seq 
Ss/ S X R X Seq
Ordinal Position 
in Sequence (OPS)
S X OPS 
R X OPS 
Seq X OPS 
S X R X OPS 
S X Seq X OPS 
R X Seq X OPS 
S X R X Seq X OPS 
Ss/ S X R X Seq X OPS
df SS MS F
1 1 7 8 .76 178.76 .87
1 O.Ol 0 . 0 1 .00
1 2 5 0 . 2 6 2 5 0 . 2 6 1 . 2 2
1 1 9 . 2 6 1 9 . 2 6 .09
1 21.09 2 1 . 0 9 .1 0
1 412.51 4 1 2 . 5 1 2 . 0 1
1 1 2 . 7 6 1 2 . 7 6 .06
24 4936.25 2 0 5 . 6 7
2 8.39 4 , 1 9 .07
2 4.02 2 . 0 1 .03
2 134.89 67.44 1 . 1 0
2 1 5 3 ^ . 0 2 7 6 7 . 0 1 12.54*
2 14.02 7 . 0 1 . 1 1
2 1 0 8 . 8 1 54.40 .89
2 2 5 . 7 7 1 2 . 8 8 .2 1







S X R 
S X Seq 
R X Seq 
S X R X Seq 
Ss/ S X R X Seq
Ordinal Position 
in Sequence (OPS) 
S X OPS 
R X OPS 
Seq X OPS 
S X R X OPS 
S X Seq X OPS 
R X Seq X OPS 
S X R X Seq X OPS 
Ss/ S X R X Seq X OPS
df SS MS P
1 0.51 0 . 5 1 .02
1 4.59 4.59 . 1 8
1 58.59 58.59 2.29
1 21.09 2 1 . 0 9 . 8 2
1 1 3 3 . 0 1 133.01 5 .20*
1 78.84 78.84 3 . 0 8
1 2 9 . 2 6 2 9 . 2 6 I.i4
24 613.75 25.57
2 0.39 0 . 1 9 . 0 1
2 0 . 8 9 0.44 . 0 1
2 59.31 2 9 . 6 5 1 . 0 0
2 2 5 2 . 4 3 1 2 6 . 2 1 4.25
2 64.31 32.15 1 . 1 2
2 25.77 1 2 . 8 8 .43
2 123.43 6 1 . 7 1 2.07




SOURCE df SS MS p
Sex (S) 1 12.04 12.04 1.48
Race (R) 1 3 2 . 6 6 3 2 . 6 6 4.01
Sequence (Seq) 1 4.16 4 . 1 6 • 51
S X R 1 37.50 3 7 . 5 0 4.6l*
S X Seq 1 3 2 . 6 6 3 2 . 6 6 4 . 0 1
R X Seq 1 5.04 5.04 . 6 2
S X R X Seq 1 9-37 9.37 1.15
Ss/ S X R X Seq 24 195•16 8.13
Ordinal Position
in Sequence (OPS) 2 1 1 . 0 2 5.51 1 . 1 0S X OPS 2 27.14 13.57 2 . 7 0
R X OPS 2 1 8 . 8 9 9.44 1 . 8 8
Seq X OPS 2 58.77 2 9 . 3 8 5 .85*S X R X OPS 2 24.93 12.46 2.48
S X Seq X OPS 2 7.64 3 . 8 2 .76
R X Seq X OPS 2 5.14 2.57







S X R 
S X Seq 
R X Seq 
S X R X Seq 
Ss/ S X R X Seq
Ordinal Position 
in Sequence (OPS)
S X OPS 
R X OPS 
Seq X OPS 
S X R X OPS 
S X Seq X OPS 
R X Seq X OPS 
S X R X Seq X OPS 
Ss/ S X R X Seq X OPS
df SS MS P
1 1 9 . 2 6 1 9 . 2 6 2.55
1 3.76 3.76 • 50
1 2 5 . 0 1 2 5 . 0 1 3.32
1 4.59 4.59 . 6l
1 1 9 . 2 6 1 9 . 2 6 2 . 5 8
1 2.34 2.34 • 31
1 I . 76 1.76 .23
24 180.91 7.53
2 23.89 11.94 2.15
2 23.89 11.94 2.15
2 23.27 11.63 2.09
2 20.77 1 0 . 3 8 1.87
2 27.43 13.71 2.47
2 1 8 . 5 2 9 . 2 6 1.67
2 2 2 . 5 6 1 1 . 2 8 2.03





Sex (S) 1 14.26Race (R) 1 0 . 0 1Sequence (Seq) 1 15.84S X R 1 41.34S X Seq 1 2 9 . 2 6R X Seq 1 2 3 . 0 1S X R X Seq 1 1 0 6 . 2 6Ss/ S X R X Seq 24 9 7 8 .4l
Ordinal Position





2 9 . 2 6  
2 3 . 0 1
1 0 6 . 2 6
4 0 . 7 6
2.84
17.69
2 . 6 9
74.34
17.09
2 7 . 6 9
7.32
8 . 6 3  











6 . 7 2
1 . 5 5









S X R 1
S X Seq 1
R X Seq 1
S X R X Seq 1
Ss/ S X R X Seq 24
Ordinal Position 
in Sequence (OPS) 2
S X OPS 2
R X OPS 2
Seq X OPS 2
S X R X OPS 2
S X Seq X OPS 2
R X Seq X OPS 2
S X R X Seq X OPS 2
Ss/ S X R X Seq X OPS 48
ss MS P
4.16 4.16 2.680.16 0.16 .102.66 2.66 1.72




3.58 1.79 1.377.58 3-79 2.891.58 0.79 .603.25 1.62 1.243.08 1.54 1.18
1.33 0.66 .503.00 1.50 1.1563.16 1.31
6l
CATEGORY
SIT ON RIDING TRUCK
SOURCE df SS MS F
Sex (S) 1 7.59 7.59 . 2 1Race (R) 1 2 3 1 . 2 6 2 3 1 . 2 6 .65Sequence (Seq) 1 412.51 412.51 1.17S X R 1 5 0 8 . 7 6 508.76 1.44S X Seq 1 1 6 8 . 0 1 1 6 8 . 0 1 .48R X Seq 1 6 1 5 . 0 9 6 1 5 . 0 9 1.74S X R X Seq 1 8 2 . 5 1 8 2 . 5 1 . 2 3Ss/ S X R X Seq 24 8484.58 3 5 3 . 5 2
Ordinal Position
in Sequence (OPS) 2 3 6 5 .64 1 8 2 . 8 2 .91S X OPS 2 358.31 1 7 9 . 1 5 .8 9R X OPS 2 l64.l4 8 2 , 0 7 .41Seq X OPS 2 6 2 . 2 7 3 1 . 1 3 . 1 6S X R X OPS 2 457.14 2 2 8 . 5 7 l.l4S X Seq X OPS 2 2 2 0 , 7 7 1 1 0 . 3 8 • 55R X Seq X OPS 2 37.93 1 8 . 9 6 . 0 9S' X R X Seq X OPS 2 244.27 1 2 2 . 1 3 .6 1Ss/ S X R X Seq X OPS 48 9 6 1 6 . 1 6 2 0 0 . 3 3
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